Introduction
Let D(v,k,A) be a symmetric design containing a symmetric design D}(v1,kt,A 1 ) (k 1 < k). We call D} a subdesign of D. Assume where Dt denotes the transpose of D. Next, we construct the matrix M consisting of the average row sums of A corresponding to the given blocking. Then,
The eigenvalues of are k and kl -x. Hence the eigenvalues of M are ±k and ±(k l -x). The eigenvalues of A are ±k and ±~. Using the result of (9J on the interlacing of the eigenvalues of M and A, then g1ves
Remark. It can be proved that if k 2 = (k} -x) . + A, then S has constant row sums.
Corollary ([3J or [IOJ) . Let DI (VI ,kl ,AI) be a subdesign of D(v,k,A). Then
This follows immediately upon noting that in this case x S 1. Example t. Let D be the design formed by the points and hyperplanes of PG(n,q), n > 3. Let X and Y be m and n -m -1 dimensional subspaces of PG(n,q), respectively, which do not have a point in common. Remarks. Let D}(v},k 1 ,A 1 ) be a tight subdesign of D(v,k,A). Then •. ,1-0 then according to [7J in at least two of the constructed biplanes (the "nice" one due to Gewirtz, Hall, Lane and Wales, and another design due to Assmus and others), there exist three points off b* whose polygons are (9 8 10 9) (0 2 4 6 0) (l 3 5 7 1) (0 4 10 0) (9 2 8 6 9) (1 3 7 5 1) (2 6 10 2) (9 4 8 0 9) (1 7 3 5 1) • It is easily seen that these 3 points together with the points 1,3,5 and 7 from b* form a (7,4,2) design which is a Baer subdesign of the (56,11,2) design.
Using the above example and remark ii) we have Example 7. There exists a D (56, 45, 36) which has the Fano plane (= (7,3,1) design) as a tight subdesign.
